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l-o*=[l-2(3//r)? ]/[l-(y/r)« ]. 

oA1-o»=(»/r)l i/[l-(y/r)3 ]/[l-2(y/r)l ] (3). 

Substitute (2) and (3) in (1), 

„-( r \ * 2W* T/[l-(y/r)i ] , 

*-\* 2 1 /[l-(2//r)S]/ l-2(jf/r)l 

y[l-2(y/r)i] r 

2(y/r)» i/[l-(y/r)l ] + 2|/[l-(y/r)i ] ' 

or a:— J(»^ + 2y3 )i/(rJ — yi ), the equation sought. 

60. Proposed by S. HART WEIGHT, M. D„ A. M„ Pb. D., Penn Tan. N. T. 

When the sun's declination is 23° 27' 15" North— o", in what latitude will 
it shine on the north side of buildings during the first half of the forenoon, and 
on the south side during the other half, and what will be the length of the day ? 

I. Solution by tbe PROPOSER. 

Let P be the north pole, PA a meridian, Z the zenith, HS the horizon, 
the sun rising at S, and describing the small circle arc SB A, during the forenoon, 
reaching A at apparent noon, ZH a prime vertical, bisecting the semi-diurnal arc 
SBA at B, and right-angled at Z, the declination=rf, and latitude— A., tano v =a, 
and tanA==£. 

Then PB=90°-S, PZ=90°-\, and £ZPB=h=the hour-angle at the 
pole, and measures the time of describing the arc BA on the south side of ZH. 

cosA--tanrfcotA=a'j. 

The hour angle measuring SBA=2h, and cos27t=— tantftan\— — a\. But 
cos2h— (2a* 1 /x*)—l=— at X- ■'• X 3 — (£*/«) + 2«=0. Solving this cubic, gives 
a positive root *=2.1099, and A=64° 38' 30". 

.-. h—156° 16' 4"=10 hours, 25 minutes, 4 seconds, and 2ft=20 hours, 
50 minutes, 8 seconds, length of day. 

II. Solution by JOHN M. ARNOLD, Crompton, R. I. 

In the triangle ABC formed by the zenith, the pole, and the sun when 
crossing the prime vertical, 4=90°, B— the hour angle, a— sun's polar distance, 
and c=the co-latitude. 

In the triangle A'B'C formed by the north point of the horizon, the pole, 
and the sun when rising, .4'=90°, 5'=supplement of the hour angle at rising, 
c'=:the latitude, and a'=a=90° — 6=m° 32' 45". 

From trigonometry, cosi?=cotfitanc (1) ; cosB'==cota'tanc' (2) ; 

c' +c=90° . . . .(3). From the conditions of the problem, 5'=180°-25. . . .(4). 
From (2) and (3), cos#'=cot<JCotc. Eliminating cote by (1), cosB'=cot 2 o/cos2<. 
Eliminating cosB' by (4), 2cos 8 B— 1=— (cot 8 «/cos/?). Putting cosB=y and 
substituting the numerical value for cot 2 o, y 3 —iy+. 094118=0. Finding the 
two positive roots of this equation, i/=.5815 and .2056. From the first root 2?= 
54° 27 '=3 hours, 37 minutes, 48 seconds. Length of day=4B=14 hours, 
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31 minutes, 12 seconds. Prom the second root, B=78° 8' =5 hours, 12 minutes, 

32 seconds. Length of day=20 hours, 50 minutes, 8 seconds. 

Values of B substituted in (1) give for the latitude 36° 44' and 64° 39'. 

III. Solution by C. H0RHUNG, A. M., Professor ol Mathematics, Heidelberg University, Tiffin, 0. 

Let Z be the zenith, P the pole, N the north point of the horizon, S the 
place on the horizon where the sun rises, and S' the place of the sun on prime 
vertical when it has moved half the way to the meridian. Also let ^=the re- 
quired latitude, tf— the sun's declination=23° 27' 15", and P=the hour angle of the 
sun when rising. Then without allowing for refraction and semi-diameter, we 

get from the spherical triangles PNS and PZS', — cos/ > =tan^tantf (1); and 

cosiP=cot<0tan<? (2). From (1) and (2) we have tan 8 ^— (l/tand)tan 8 eH 

2tano=0, or tan 8 ^-2.31224tan s 4-. 18704=0. Whence tan<^2.27614, and «5= 
66° 16' 54" the required latitude. From (2) P=158° 1 ' 28". Hence from sun- 
rise to noon is 10 hours, 32 minutes, 5.8 seconds, and the length of the day is 21 
hours, 4 minutes; 11 seconds. 

Solved by /. SCHEFFEB with result, latitude 86° 43' 81" , and length of day 14 hoars, 31 minutes, 6 
seconds. 

61. Proposed by COOPER D. SCHMITT, A. H., Professor of Mathematics, University of Tennessee, Knox- 
ville, Tenn. 

The product of n numbers, each the sum of four squares, may be express- 
ed as the sum of four squares in (48)" -1 different ways. 

Solution by G. B. H. ZEER, A. M., Ph. O., President and Professor of Mathematics, The Russell College, Leb- 
anon, Va. 

In Vol. II, No. 2, page 47, it is demonstrated that the product of two num- 
bers each the sum of four squares may be expressed as the sum of four squares 
in 48 different ways. 

Let Oj*, a s 8 , a s 8 , a 4 2 a,, 8 be the n squares. 

Then o, s a s s =(m, s +TO 4 8 -)-m 3 2 +m 4 2 ) in 48 ways. 
a,*a/o 8 *=(m 1 *Og* +m/o g * +m*a 3 * +w 4 8 o 3 8 )=(n 1 s +n 8 8 +n* +» 4 8 ) 

in 4x48x48=2 8 .48 2 ways. 
a 1 8 a 3 8 a 3 8 a 4 8 =(n 1 8 a/ + w 2 8 a 4 8 +n 3 8 a 4 8 +n 4 8 a 4 8 )=(o 1 s + o 2 8 +o 3 2 +o 4 8 ) 

in4x2 8 .48 8 x48=2 4 .48 3 ways. 
afafafafafMpfpfpfpf) in 4x2 i .48 3 x48=2«.48 4 ways. 

.-. o,»o,*o,»o 4 » a n *=(z*.+z* + ? 3 8 +z 4 2 ) 

in 2 2 »- 4 .48"- 1 ways=(2)*<"- 2 > .(48)"- 1 ways. 



